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PRINCIPLES OF PLANT IMPROVEMENT, 
By J. W. Gilmore, President, College of Hawaii 



The principles of plant improvement are based primarily orr 
the theory of evolution. The theory of evolution, though bit- 
terly opposed and criticised at first, is now practically uni- 
versally accepted. It recognizes that instead of the spon- 
taneous creation of individuals and groups of living beings, 
these are the result of constant change and variation in accord- 
ance with factors of environment and heredity. That such 
changes and variations were existant among individuals and 
groups of living beings was known long before the time of 
those writers who are usually credited with the discovery and 
propagation of the theory. But not until about the time of 
Lamarck (1744-1829) were definite scientific reasons ascribed 
to the changes and variations that were commonly observed. 

Lamarck stated that in most instances, specific changes and 
variations in different forms were corelated with the use or 
non-use of the organs or characters of the being involved. In 
his presentation of this thesis he recognizes two laws of 
nature, namely that in every animal that has not finished its 
term of development, the constant and systematic use of any 
organ strengthens and develops it and increases its size propor- 
tionate to the length of time it has been employed. On the 
other hand, the continued lack of use of any organ gradually 
weakens it until it at last disappears. The second law was 
that nature preserves everything she causes the individual to 
acquire or lose through the influences of the environment to 
which its race has been for a long time exposed. In brief, 
Lamarck explained the diverse instances of certain characters 
on the basis of the use or non-use which was made of these 
characters or organs throughout the life activity of the in T 
dividual. Darwin, on the other hand, based his researches on 
the theory of population presented by Maltheus. This author ^ 
in his work on population, published in 1798, claimed that 
population increased by geometrical ratio, that is by multi- 
plication, while food supply on which populations must de- 
pend, increased by arithmetical ratio^ that is by addition. 
From this it was therefore quite evident that depletion of 
population by pestilence and disease are brought about for 



economic reasons, otherwise the races of plants and animals 
would in a very short time far exceed the food supply. 

Darwin recognized this principle and applied it as a cause 
for the survival of living organisms against those forces that 
tended to deplete the population. He claimed that the in- 
dividuals that survived the various causes for depleting the 
population did so by natural fitness through the use of intel- 
ligence, instinct or characters that enabled the individual to 
escape the calamity. Or in other words, the individuals that 
now make up a population of plants or animals are the result 
of a natural selection based upon the fitness or adaptation to 
survive the exigencies of life. Herbert Spencer afterwards 
applied to this principle the term "survival of the fittest. " 
Darwin's principle, thus enunciated, is substantiated by a great 
number of instances among both domesticated and wild plants 
and animals. 

From the time of Lamarck and Darwin, numerous investi- 
gators have written on the general subject of variations in 
plants and animals and their significance. The plant breeder, 
or person engaged in the improvement of plants, recognizes 
these principles and makes practical application of them. It 
should be said here, however, that the principles by which 
plants may be improved under the hand and direction of man 
is not by haphazard methods. The sciences underlying these 
practices are just as definite and applicable as the sciences un- 
derlying medicine or other professional practices. It is true 
that much progress has been made by men not thoroughly 
trained in the sciences that bear on this subject, but it is 
equally true that permanent progress both from the scientific 
as well as from the practical point of view is not possible by 
those not versed in the sciences relating to plant improvement. 
For the purpose of indicating the scope of learning that is 
^essential to the proper practices of this activity, the follow- 
ing sciences are mentioned : mathematics, physics, botany, 
geology, physiology, nutrition, thremmatology, cytology, 
agronomy; and the languages, French, German, Greek and 
Latin are also quite essential ; and best of all is the exer- 
cise of good judgment, for in no other line of scientific en- 
deavor does the play for good judgment come with better ad- 
vantage than in the activities of plant improvement. It is to 
be noted that the languages Latin and Greek are very impor- 
tant in this connection, for so many of the terms used have 
originated from these languages, and oftentimes without a 
knowledge of these languages, the relations and significance 
of terms used or desired to be used may not be brought out, 
Likewise, French and German are quite essential because 
much of the progress which has been made in these activities 
has been recorded in these languages and one may not hope 
to keep abreast of the advance of these sciences without being 
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able to read French and German. For the purpose and scope 
of this lecture the financial and ethical improvement cannot be 
better stated than in the words of Luther Burbank. Of course 
any number of specific instances can be given where the im- 
provement of plants has added to our financial resources, but 
the whole matter is well summed up in the following para- 
graph : 

"The vast possibilities of plant breeding can hardly be esti- 
mated. It would not be difficult for one man to breed a new 
rye, wheat, barley, oats or rice which would produce one 
grain more to each head, or a corn which would produce an 
extra kernel to each ear, another potato to each plant, or an 
apple, plum, orange or nut to each tree. What would be the 
result? In five staples only in the United States alone the in- 
exhaustible forces of nature would produce annually without 
effort and without cost : 

5,200,000 extra bushels of corn ; 
15,000,000 extra bushels of wheat; 
20,000,000 extra bushels of oats ; 

1,500,000 extra bushels of barley; 
21,000,000 extra bushels of potatoes. 

"But these vast possibilities are not alone for one year, or 
for our own time or race, but are beneficent legacies for every 
man, woman or child, who shall ever inhabit the earth. And 
who can estimate the elevating and refining influences and 
moral value of flowers with all their graceful forms and be- 
witching shades and combinations of color and exquisitely 
varied perfumes? These silent influences are unconsciously 
felt even by those who do not appreciate them consciously, 
and thus with better and still better fruits, nuts, grains and 
flowers will the earth be transformed and man's thoughts 
turned from the base destructive forces into the nobler pro- 
ductive ones, which will lift him to higher planes of action 
towards that happy day when man shall offer his brother man 
not bullets and bayonets, but richer grains, better fruits and 
fairer flowers. 

"Cultivation and care may help plants to do better work 
temporarily, but by breeding, plants may be brought into ex- 
istence which will do better work always, in all places and 
for all time. Plants are to be produced which will perform 
their appointed work better, quicker and with utmost pre 
cision." 

In contrast to the great importance of this subject it is to be 
noted that systematic progress in the improvement of plants 
has been made only during recent years. For this tardiness 
three reasons may be here noted. 

First, the sexuality of plants has not been understood until re- 
cent years; the sexuality of animals has been understood from 
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time immemorial. It was not until 1691 that Camerarius 
pointed out the fact that in order for a plant to produce seeds 
or fruit it was necessary for pollen of one flower to be trans- 
mitted to the pistil of either the same flower or that of another. 
He pointed out that the essential parts of a flower in the pro- 
duction of fruit and seeds, were the stamens and pistils, and 
experimental evidence that the transfer of pollen was neces- 
sary in the process was presented. In connection with dis- 
coveries of this kind, however, it must be noted that knowl- 
edge of this nature among the class of people whom it might 
benefit, travels very slowly. It is a notable fact that farmers 
are very conservative and oftentimes do not have the means 
of obtaining the information that is available to other classes 
of people. Moreover they are slow to put away old practices 
for new, until profits in new practices have been demonstrated. 
For these reasons, even though the nature of pollination was 
known, yet it was slow to find application to the practices of 
plant production. 

The second reason for the tardiness in the improvement of 
plants may be ascribed to the difficulty of controlling pollina- 
tion in plants. It will be noted in this connection that many 
plats are pollinated solely by the wind, also many plants are 
pollinated by insects, and a great many are pollinated by both 
methods. Very few plants are pollinated solely through the 
agency of man. By reason of the importance, and because of 
the difficulty of controlling the pollination in the improve- 
ment of plants, slow progress has been made in improving 
strains, either in yield or in adaptation. Until methods were 
devised for controlling the pollination of those plants coming 
under the first two causes mentioned above, practically no 
progress was made. As instances of this, note the great im- 
provement that has been made in the varieties and grades of 
wheat, while on the other hand, improvement in cotton, which 
plant has been in use about as long as wheat, was nc*» 
made in any marked way until the invention of the cottor: 
gin. Pollination of wheat, it will be noted, is under control, 
whereas that of cotton is not. Without methods for con- 
trolling the pollination, we have no way of knowing the nature 
or parentage of the pollen by which a pistil may be fertilized. 
Consequently, oftentimes, good individuals may be weakened 
in their progeny, by the presence of pollen from weak in- 
dividuals. 

In the third instance, until only recently the seed has been 
looked upon as the unit for propagation. It has now been 
demonstrated with almost no exceptions that instead of the 
seed, the plant itself constitutes the unit for purposes of propa- 
gation. It is well-nigh impossible to improve a strain of poul- 
try by selecting eggs, whereas on the other hand, it is quite 
possible to improve the strain by selecting individuals that are 
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known to possess the characteristics desired. In like manner, 
a more rapid progress may be made by selecting seeds of all 
characteristics from only those plants that manifest the spe- 
cific characteristics desired. As a specific instance it may be 
mentioned that oftentimes good potato tubers are borne by 
plants that have no ability to reproduce the excellent char- 
acteristics. It would be much better to select tubers for seed 
from a potato plant bearing a large number of medium sized 
tubers than it would be to select from a plant bearing one large 
tuber and a number of small ones. Or in other words, if a 
large tuber from a hill of many small ones were selected for 
seed, in all probability the resulting plant would manifest the 
characteristic of producing small tubers. This instance offers 
one of the reasons why it is often claimed that potatoes "run 
out". Numerous other instances could be mentioned in the 
cases of corn, wheat and especially in the fruit plants where 
the seeds do not come true. 

In the improvement of plants, three steps are essential. In 
the first place, variation must either be found or induced, be- 
cause there can be no definite improvement until variation 
along the line of the desired improvement is either found or 
induced. Variation may be induced : First, by modifying the 
environment. The environment may be modified through 
changes in soil, climate, food supply, space and cultivation. 
Which of these agencies shall be employed will depend largely 
on the nature of the plant in hand and the nature of the im- 
provement sought. Of the factors mentioned, perhaps climate, 
food supply and cultivation play the most important parts. 
It not infrequently happens that plants may be dwarfed or 
modified to suit cropping conditions by changing from one 
climate to another. Lateness or earliness of flowering or 
ripening fruit may be brought about by change from a warmer 
to a colder climate, and from a colder to a warmer climate, 
respectively. Food supply often plays an important part in 
changing the size, flavor and color of fruits, or the foliage and 
vigor of plants. Cultivation may play an important part in 
changing the quality of a plant or its products. Space, per- 
haps, plays its most important part in enabling the plant 
breeder to recognize individuality. Thus it has been impos- 
sible to improve the grasses and other forage crops grown in 
close community till they were separated as individuals. 

The second method of inducing variation is by cross- 
ing, thus, changing the pollen of one flower to the pistil 
of another, and vice-versa. Crossing is generally resorted to 
when it is desired to combine one desirable quality of one in- 
dividual with another desirable quality of another individual. 
For instance, wheat has been improved by this method when 
it was desired to blend the standing quality of one variety 
with the high yielding quality of another. It is also employed 
for the mere purpose of producing variation, for it is a well 
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known fact that oftentimes the progeny of a cross is more 
variable than either of its parents, consequently when new 
types are desired, crossing is a fruitful method of producing 
such types. , 

The second step in the practice of plant improvement is 
selection. As variation has been either found or induced, the 
individuals embodying the desired characteristics must be 
found and propagated. It is in this process that the best judg- 
ment is demanded. One must be intimately acquainted with 
the plant with which he is working, and must exercise good 
judgment as to the excellencies of the individual selected. In 
order to facilitate the work, it is generally recognized that to 
select the individual for as few characteristics as possible 
brings the best results. At the same time, however, it must 
be remembered that there are certain characteristics in plants 
that may be antagonistic. Productivity is often antagonistic 
to susceptibility to disease. Large size is often antagonistic 
to high color and flavor, and high yields are often antagonized 
by high qualities in fruit and seed. In selecting, one must also 
exercise judgment that the individual selected will reproduce 
its characteristics in accordance with the environment to 
which it is to be subjected. For instance, it would be useless 
to select large seed from a large plant growing alone when 
it is desired that the plants should grow close together. The 
probabilities are that the excellencies of the seed of the plant 
growing alone have been brought about not by inherent quali- 
ties of the plant but because of space or food supply or cultiva- 
tion or some other agency. 

The third step in the process of plant improvement is to 
test the selections made. This often requires three or four 
years or even longer in the case of trees. With plants, often- 
times not all of the selections prove desirable and it is only by 
testing the selections made that the undesirable ones may be 
cast out and the strain founded on superior stock. 

In connection with these steps it should be noted that the 
plant breeder has the advantage of the animal breeder in that 
he can make use of large numbers, which is very desirable. 
In producing the carnation whose bell does not break open, 
selections were made from more than 60,000 plants. A famous 
English breeder of hounds when asked the secret of his suc- 
cess in breeding superior individuals remarked, "I breed many, 
and hang many." The advantage to the plant breeder is that 
oftentimes his progenies can be tested yearly, whereas with 
animals, especially cattle and horses, several years are required 
before the performance record of the individual can be ob- 
tained. 

It should also be noted that with the plant breeder the ideal 
of the individual desired often originates in the breeder's mind 
and is afterwards worked out from the large amount of mate- 
Hal available. 
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SUMMARY. 

Plant improvement is based on the principles of evolution. 
In order to obtain the best results with the expenditure of the 
least energy, good judgment and a high degree of training is 
required. The plant is the result of heredity and environment. 

Three steps in improving plants : 

i To find or induce variation: 



(I) 


By change of environment: 




(a) food supply, 




(b) soil, 




(c) climate, 




(d) space, 




(e) cultivation. 
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By crossing : 




(a) to combine good qualities, 




(b) to create new varieties or strains. 
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• and propagation. 



FOREST RESOURCES OF SOUTH AMERICA. 



The forests of South America are principally tropical, but in 
the Andes Mountains and the southern end of the continent are 
found forests of a temperate and sub-arctic character resembling 
somewhat those of the United States and Canada. 

The tropical forests are totally different from our north woods. 
There are no solid stands of single species or even of a few 
mixed species. Instead, hundreds of kinds of trees grow thor- 
oughly mixed and scattered through the whole forest. This is 
one of several reasons that makes logging in tropical forests so 
expensive and often unprofitable. 

Rubber hunters have explored nearly the whole tropical forest 
in search of that necessary article of commerce, but aside from 
that South American forests have only been cut into for a few 
miles back from the coast and the principal ports and rivers. 
Even in this area only the species at present most valuable for 
commerce have been thus far cut, for example, cedar, mahogany, 
rosewood, lignum-vitae, fustic and ironwood. Railroads, where 
they exist, charge such exorbitant freight rates that they have 
not much encouraged exploitation of the forests. 
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STRENGTH TESTS OF OHIA LEHUA. 



Through the courtesy of Mr. W. E. Hodges, general purchas- 
ing agent of the Santa Fe Railway, the Forester is able this 
month to publish a series of tables showing various facts in re- 
gard to the strength of Ohia Lehua (Metrosideros polymorpha) 
timber. 

These tests were made for the Santa Fe Railway at the U. S. 
Forest Service Timber Testing Laboratory at Purdue University, 
Lafayette, Indiana, by Prof. W. K. Hatt, Professor of Civil En- 
gineering and Director of the Laboratory. 

In his letter giving permission to make these tables public 
Prof. Hatt says, "I think it should be carefully stated that the tests 
were preliminary and need further tests for full information con- 
cerning the character of the wood." The figures given below 
should therefore be regarded as subject to slight modification as 
the result of more extended tests. 

Prof. Hatt's report to the Santa Fe is as follows : 

COMPLETE REPORT ON TESTS OF OHIA TIES FOR THE SANTA FE RAIL- 
ROAD TO SUPPLEMENT PROGRESS REPORT SENT UNDER DATE OF 
JAN. l8, I909. 

Prefaratory Note. — The shipment consisted of three Ohia ties 
sent by Mr. E. O. Faulkner, manager of the Tie and Timber De- 
partment, The Atchison, Topeka and Santa Fe Railroad. 

Results of Tests. — Table 1 shows the results of tests of full 
sized ties compared with other full sized tie timbers of various 
woods. 

It will be noted that the Ohia tie has a large amount of moisture, 
74 per cent., and is extremely heavy, not only in the wet condition, 
but also in the dry condition. 

It will be noted that the fiber stress at the elastic limit in cross 
bearing is 1127 pounds per sq. in., which is about the same as 
good quality of red oak. It is possible that this stress might be 
larger when the timber was more completely dried. The Ohia 
holds the common spike with but slightly less resistance than the 
red oak. The screw spikes pulled out at a resistance force of 
10,860 pounds, whereas the screw spike pulled out of red oak at 
a resisting force of 14,234 pounds. 

Table 2 gives a detailed summary of the main tests of the Ohia 
wood entered on Table 1. 

Minor Tests. — Table 3 gives a comparative statement of rela- 
tive strength of Ohia wood and other woods in the form of small 
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test pieces. This contains not only the strength perpendicular to 
the grain, but the strength in flexure, end compression and shear. 
It will be noted that the Ohia wood is to be classed as exception- 
ally strong wood in flexure and end compression and other exhibi- 
tions of strength. It is unfortunate that there are not available 
any tests of white or red oak in the green condition in the form 
of small sticks suitable for insertion in Table 3, but it may be 
stated that, in these tests, Ohia may be classed with the strongest 
of the oaks. 

Table 4 gives a detailed statement of minor tests, the average 
results of which are inserted for comparison with Table 3. Re- 
ferring to Table 4, it will be noted that the resilience to maxi- 
mum load is an indication of the toughness of the wood to with- 
stand shocks. This resilience to maximum load has an average of 
about 9.81 pounds per cubic inch. 

This is somewhat less than one-half of the toughness of hickory. 
It is the impression of the writer that the toughness of Ohia and 
oak are about the same. 

Weight of Ohia Wood. — It has been stated that the weight of 
the timber is high. The dry specific gravity of Ohia wood is com- 
pared with other woods as follows : 

Ohia 64 

Red Oak 61 

White Oak 61 

Shortleaf Pine 47 

Longleaf Pine .58 

Conclusions. — On the whole, this wood compares with the best 
red oak in point of strength. The lack of reliable data as to 
strength of white oak renders a comparison with the latter species 
difficult. 

Respectfully submitted, 

W. K. Hatt, 
Civil Engineer. 

Lafayette, Indiana, January 21, 1909. 
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TABLE NO. 4. 
OHIA WOOD FEOM ISLAND OF HAWAII. 



Detailed Summary of Minor Tests. 



STATIC BENDING. 



Date of 
Test 



1—12 



Lab, 
No. 



24,577 

24,578 
24,579 
24,580 
24,581 
24,582 
24,583 
24,584 
24,585 
24,586 
24,587 



Average 

Maximum 

Minimum 



Piece and 
Stick No's 



1—1 
1—3 
1—4 
1—6 
2—1 
2—2 
2—4 
2—5 
3—1 
3—3 
3—4 
24,588 3—5 
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ro n v 


3 


3 






O 


: O 






m 




v> 




« 


2 '. 




o 








7 : 










15 
10 



68.0 

58.7 
71.1 
66.9 
68.4 

82.4 

86.0 
79.6 

96.9 

75.4 
96.9 

58.7 



.675 

.729 
.674 
.640 
.639 
.611 

.616 
.624 



.640 
.729 
.552 



Weight per Cu- 
bic Foot 



Wet 
Pounds 

70.7 

72.2 
71.9 
66.7 
67.1 
69.5 

71.5 

71.8 



.552 67.8 



69.9 

72.2 
66.7 



Dry 
Pounds 

42.1 

45.5 
42.1 
40.0 
39.9 
38.2 

38.4 
39.9 

34.5 

40.0 
45.5 
34.5 



Fiber Stress at 

S 2 



Lbs per sq in. 
5.675 10,180 



8,290 

4.820 

6,830 

2,880 

6,600 

6,330 

3,300- 

4,875 

5,670 

2,745 

5,256 
8,290 
2,745 



11,700 

6,980 
12,820 

7,330 
11,260 
11,700 

8,980 
10,620 
10,400 

6,320 

9,845 

12,820 
6,320 



1000 Lbs 
per sQ in. 

1,685 

1,635 
1,524 
2,132 
1,700 
1,847 
1,990 
1,737 
1,988 
1,860 
1,660 

1,796 
2,132 
1,524 



Shear 



Lbs per 
sq in. 

395 

420 
269 
493 
283 
.437 
.450 
,349 
.408 
.404 
.249 

.381 
.493 
.249 



Resiliance to 

S 2 



r 
3 



Lbs per cub in. 
1.058 8.600 



2.325 
0.847 
1.211 
.271 
1.306 
1.119 
0.350 
0.660 
0.960 
0.250 

0.942 
2.325 
0.250 



6.310 

1,970 
13.540 

7.750 
12.000 
14.110 
16.480 
11.900 
11.410 

3.820 

9.810 

16.480 

3.830 



Compression 



REMARKS g|3 

First Failure ~ ~ 

3 ~t O 

Lbs per 
sq in. 

Spiral-grained Tension . . . 5,260 

6,140 

Spiral-grained Tension 

Spiral-grained Tension . . . 5,820 

Compression 6,310 

Combined Comp. & Ten 

Tension 6,120 

Compression 

Compression 3,660 

Compression 4,600 

Compression 

Horizontal Shear 

5,416 

6,310 

3,660 



90 

-.5 n> 

— C JPQ 
C 3-S* 

3p» = " 

PVr.»q o 

Lbs per 
sq In. 

968 
1,383 

1,070 
968 
861 



NOTE — Impact tests on three sticks 2x2 in setion with 26" span. 






Lbs per 
sq In. 

1,620 
1,113 



1,107 



753 


1,082 
945 


524 




933 

1,383 

524 


1,173 

1,620 

945 



Average height of drop of 100 pound hammer for complete failure, 23 inches. 

PURDUE UNIVERSITY, 

January 20, 1909. 
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THE VALUE OF THE HAWAIIAN FOREST. 



A Paper read by Mrs. F. M. Swanzy at the First Meeting of the 
Woman's National Rivers and Harbors Congress of Hawaii, 
March 31st, 1909. 

What was the primeval forest of Hawaii nei ? One of the early 
historians stated some seventy years ago that "the Hawaiian for- 
ests are usually very dense and the trees overgrown with masses of 
fern and parasitical vines thickly interlaced and spreading their 
shoots in all directions, which makes it a task of great difficulty 
to penetrate their recesses" ; he also mentioned "the upland region 
of Kauai, cold and wet, supporting a heavy growth of timber fre- 
quented only by wood cutters/' Mrs. Judd writes in 1830 of the 
Health Station at Waimea, Hawaii, and the "long walk through 
a thickly tangled forest muddy with frequent rains and the 
trampling of the wild cattle," beyond which "the sun and day- 
light shone once more." Other writers of the time refer to the 
heavily wooded country on the windward side of the islands, so 
that it is not difficult to evolve a mental picture of the original 
forest sweeping down the stately slopes of Mauna Kea to the 
precipitous cliffs of the Hamakua coast, or from the mountains 
above Lihue (Kauai) reaching almost to the white sands of the 
beach. This vision brings with it a thought of regret that in 
their primeval luxuriance these forests are largely a thing of the 
past, and the same thrill of regret comes as one rides up the long 
curves of Haleakala above Makawao, where are still to be seen 
vestiges of great koa groves. Gaze on our own Nuuanu val 
ley with a sigh for the beautifully shaded groups of koa and 
kukui that once clustered thickly there. A century ago sandal- 
wood was abundant, and in order to pay certain debts of the king 
and country, its collection was industriously enforced on all the 
islands and vast quantities were gathered together. "From 
1810 to 1825 the sandalwood trade was at its height, and it was 
sold in Canton for incense or manufacture of fancy articles. 
While it lasted this wood was a mine of wealth to the king and 
chiefs who bought by its means guns and ammunition, liquors, 
boats and schooners, as well as silks and other Chinese goods for 
which they paid exorbitant prices." Liholiho's monopoly of the 
trade was carried to a disastrous extent, $80,000 in sandalwood 
having been paid for the one item of "Cleopatra's barge," a yacht 
sent out from Boston. As a result, this tree was almost exter- 
minated and is now to be found only in small numbers. It is a 
far cry from those old days to these but the point of view of senti- 
ment specially appeals to those of us who are kamaaina, children 
of the land, although to all gathered here today, the question of 
the destruction of the ancient forest by one means or another and 
its disasterous results must be of the greatest interest. 
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Fornander relates that in 1792 Vancouver "gave some goats, 
fruit and garden seeds"; in 1793 he landed cattle and sheep on 
Hawaii, to be tabued for ten years; and in 1794 brought more 
cattle. In 1803 the first horse was landed, "exciting mingled 
terror and admiration by its beauty and mettle." Who could 
then have foreseen that in less than half a century thousands of 
wild cattle would have been found on the table land at the foot of 
Mauna Kea, and in many other places as well, and that horses, 
sheep and especially goats would all have so multiplied and run 
wild as to have become a serious menace to the forests on the dif- 
ferent islands? 

Many stories could be told to illustrate this fact, but only one 
need be mentioned. In one district alone of Kauai, over 
two thousand wild horses, besides cattle, were to be found within 
a limited area, and as it was absolutely necessary to get rid of a 
large number, as many as possible were driven into a corral and 
any Hawaiian was given his choice of the first six he could lasso, 
those discarded being shot on the spot. 

Though animals have been primarily the cause of deforestation, 
and fires in various sections have destroyed great tracts of forest, 
"under normal conditions, protection from livestock would be 
sufficient precaution, as the forests would re-seed themselves ; this, 
however, for several reasons does not take place in Hawaii. The 
multitudinous insects which devour the forests and what is 
thought by some to be a root fungus which is killing the natural 
woods by thousands of acres in a number of localities, also the 
heavy growth of the Hilo grass and other coarse grasses which so 
cover the ground, that seeds cannot germinate, are rapidly de- 
stroying forests in regions where water conservation is most 
needed." The Planters' Experiment Station, it may be said 
here, is now studying the question of means to neutralize the 
deadly effects of insects and other such destructive agents. 

Mr. Hosmer divides the forest in general into "three main types, 
the koa and ohia forest lying between the elevation of two and six 
thousand feet; the mamani forest, a pure stand of another native 
Hawaiian tree found on the upper slopes of the higher moun- 
tains (excellent fence posts are made of this wood) ; and the in- 
troduced algaroba forest which occurs at the lower levels on the 
leeward side of each of the larger islands." Of the algaroba's 
great value to Hawaii nei, its wood for fuel, its pods for stock 
feed and its blossoms for honey, we all know. 

Mr. Hosmer, from whom I freely quote, also divides the forests 
of Hawaii into two classes, the water-bearing and the commer- 
cial forest. "The latter lies for the most part on the leeward side 
of the Island of Hawaii, where from the nature of the topography 
and the remarkable porosity of rock and soil, there are no perma- 
nently running streams and only occasional springs. In such 
districts it is obvious that the protection of watersheds does not 
figure ; consequently the chief value of this forest lies in the wood 
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and timber which it can be made to produce, and if it is managed 
in accordance with the dictates of practical forestry, successive 
crops of valuable timber can be obtained." "The two Hawaiian 
woods of commercial importance are koa and ohia-lehua, both 
heavy close-grained hard woods. Koa is used for interior finish, 
furniture, cabinet work and veneer, and ohia is valuable for rail- 
road ties." 

The typical and water-bearing Hawaiian forest, far and away 
the most important, consists as in the old times of a dense jungle 
of trees, high growing shrubs, tree ferns and climbers, with much 
undergrowth and a heavy ground cover of ferns and bracken. 
Altogether it is a plant community admirably adapted for the 
conservation of moisture, for preventing erosion and serving as a 
reservoir to feed the springs and streams that rise within its 
bounds." The forest in all the reserves is of this type, as the 
most important product of these reserves is water; and now we 
come to the practical point of view, the relation borne by the 
forests, not only to the main industry of the Territory, the pro- 
duction of sugar, but to the continued welfare of the country and 
to all branches of agriculture, Hawaii being essentially an agri- 
cultural country largely dependent on irrigation. Our great 
problem is the conservation of water, that it may not immedi- 
ately escape to the sea in freshets, carrying with it fertile soil in 
such quantities as to color the water for miles about. So the 
preservation and extension of our forests are obviously prime 
necessities as bearing the most intimate relation to the water 
supply. To quote again: "Over half of the fifty odd sugar 
plantations could not be carried on without irrigation and of the 
rest many use large quantities of water annually for fluming cane, 
for power development and for other economic purposes. To 
bring water out from the moist windward districts and distribute 
it for use, over $15,000,000 have been expended, wholly by pri- 
vate enterprise, in the construction of ditches, flumes and tun- 
nels. It follows naturally that where the demand for water is so 
great, care should be taken to protect the sources of supply." 
"Throughout Hawaii are large areas potentially rich in soil, but 
semi-arid in character and needing water to make them produc- 
tive, so the primary value of the forests is the development of 
these lands. As it is easily destroyed by cattle or men it is neces- 
sary that the forest cover should be maintained strictly intact, and 
therefore fresh reserves have been created." Governor Frear has 
said that "Congress in general believes in helping States and 
Territories that help themselves, and it is now helping us in many 
ways." 

More than thirty years ago steps were taken by the Hawaiian 
legislature for the preservation and extension of the forests, but 
not until some five years ago, under Governor Carter was a 
comprehensive statute passed creating an effective Board of 
Agriculture and Forestry, with adequate power. We are now 



203 

one of the eleven states employing foresters, though there are 
twenty-seven employing forest officials. "At the present time 
1 6 forest reserves have been set aside by proclamation of the 
Governor of the Territory, with a total area of 444,116 acres, of 
which 61 per cent, is Government land." In time it is probable 
that about 750,000 acres altogether will be included in the reserve. 
The good results of fencing are already to be seen in the appear- 
ance and increase of plant life within the reserves. On one side 
of the fence a vigorous young growth may be found ; while on the 
other the ravages of cattle and goats are as distinctly in evidence. 

The second main branch of the forest work of Hawaii is the 
planting of desirable trees in otherwise unproductive areas ; these 
trees should be chosen and set out under competent advice. Lead- 
ing sugar plantations and stock ranches planted last year nearly 
half a million trees and this year will doubtless see the work 
greatly increased in scope. Apart from any other result those 
who plant trees of the right kinds now will be so much the better 
off when the rising prices of wood, owing to the prodigal methods 
by which forests of the American mainland have been exploited 
and the consequent scarcity of timber, shall be more keenly felt 
here. 

To quote, "Forestry then has an important part to play in the 
life of the Territory. As one of the main factors in the field of 
Conservation it touches the industrial life of the community at 
many points. Land, water and wood are fundamental needs. 
The forests of Hawaii, native and introduced, help man to utilize 
the lands, to harness the streams to do his bidding, and to supply 
him with the wood that he needs in so many ways." Feeling 
then the importance of this great movement in our midst as we 
must, let us lend our aid to the great work on the mainland ! Let 
us make use of that wonderful power of thought in which we all 
believe, and help with all our hearty interest towards creating that 
vast wave of public sentiment which will carry this conservation 
project to a triumphant issue ! 



THE GREAT AMAZON FOREST. 



The great forest of the Amazon basin is eleven hundred miles 
long east and west by seven hundred and fifty miles north and 
south. It covers nearly a million square miles in Brazil. But 
as it lacks construction timbers it can not be looked to for relief 
from the approaching scarcity in that kind of wood. 

This Amazon forest presents the usual features of tropical 
growths, a tangle of vines weaving the great trees together and 
obscuring the sky, and leaves hanging from the branches like 
topes, while underneath is a snarl of shrubs and creeping plants 
in which are hidden many species of fibrous plants and cacti with 
their sharp stings and thorns. 
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BOARD OF COMMISSIONERS OF AGRICULTURE 
AND FORESTRY. 



Division of Forestry. 



ROUTINE REPORT. 

Honolulu, Hawaii, May 12, 1909. 

Board of Commissioners of Agriculture and Forestry, 
Honolulu. 

Gentlemen : I have the honor to submit the regular report 
of the Division of Forestry for the month of April. 

FOREST RESERVE PROJECTS. 

During the first part of the month my own time was largely 
occupied with the preparation of several reports in connection 
with projects to set apart additional areas of forest land on 
the islands of Hawaii, Maui and Kauai as forest reserves. 
These projects include the proposed Mauna Kea Forest Re- 
serve on Hawaii, the proposed Waihou Spring Reserve and a 
modification of the boundary of the existing Makawao Forest 
Reserve on Maui, and the proposed Lihue-Koloa and Moloaa 
Forest Reserves on Kauai. During the month I also submit- 
ted to the Board special reports on questions dealing with gov- 
ernment forest land on Hawaii and Molokai, respectively the 
lands of Waiea in South Kona, and Ualapue and Kahananui 
on Molokai. 

CUTTING OF DEAD WOOD ON WAIANAE-UKA. 

On April 15 and 16 I made an inspection of the wood cut- 
ting operations on the land of Waianae-uka, above Wahiawa, 
on the island of Oahu. As a result of this inspection I sub- 
mitted a report to the Board under the date of April 20, mak- 
ing certain recommendations in regard to the conditions under 
which the work should be done under the extension of the 
license to cut. These recommendations were approved by the 
Board and have since been incorporated in a new agreement 
between the Land Commissioner and the licensee, Mr. W. L. 
Hopper. The object is the better protection of the under- 
growth that is coming up on the land burnt over some years 
ago. 
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TREE PLANTING ON HALEAKALA. 

From April 23 to April 27 I was away from Honolulu on 
the island of Maui, making an inspection of the inclosures 
erected on the land of Kalialinui on the upper slopes of Hale- 
akala where, under the appropriation of the U. S. Forest Ser- 
vice, experiments are to be conducted in planting coniferous 
trees from the Temperate Zone. The work of enclosing these 
plots has been completed in a satisfactory manner. The plant- 
ing will begin in the near future. 

EXHIBIT FOR THE EXPOSITION AT SEATTLE. 

During the month of April practically all of the time of Mr. 
Rock, the botanical assistant, and not a little of my own, has 
been given to preparing the exhibit of Hawaiian woo4s and 
plants that is to go to the Alaska- Yukon-Pacific Exposition, 
to be held this summer at Seattle. The collection has been 
carefully prepared and should be of considerable interest. ^ In 
addition to the wood specimens and the herbarium material, 
maps and charts showing the existing forest reserves will also 
be sent. 

PLANTING PLAN FOR KUKAIAU LANDS. 

A detailed planting plan, the result of a visit to the lands 
of the Kukaiau Plantation Company's ranch made sometime 
ago, was drawn up by Mr. Haughs during April to assist the 
company in carrying out their agreement with the Govern- 
ment to plant these lands with forest trees. 

MISCELLANEOUS WORK. 

In connection with the preparation of herbarium material 
there has now been got together in usable shape considerable 
information in regard to the names and uses of native Hawai- 
ian and introduced plants. It is the intention to continue the 
preparation of this material until it can be made of use to the 
general public in the form of popular bulletins. There is very 
marked need for just such publications, but before they can be 
issued much careful scientific work has to be done. 

Requests for forest trees and seed for planting continue to 
come from plantations and others in the different parts of the 
Territory. Arrangements are going forward whereby by next 
fall trees in good numbers can be given out from the sub- 
station at Kalaheo on the island of Kauai, and also fronr 
another station about to be established in the Hilo District on 
the island of Hawaii. 

Very respectfully, 

RALPH S. HOSMER, 
Superintendent of Forestry. 
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Division of Entomology* 



REPORT OF SUPERINTENDENT OF ENTOMOLOGY 
FOR APRIL, 1909. 



Honolulu, Hawaii, May 1, 1909. 

Honorable Board of Commissioners of 

Agriculture and Forestry of the 
Territory of Haiwii. 

Gentlemen : — The following report covers the work of the Divi- 
sion of Entomology during the month of April : 

HONOLULU INSPECTION. 

We boarded twenty-five vessels and found live vegetable mat- 
ter on nineteen of them. This was disposed of in the following 
manner : 

Disposal with Principal Causes. Lots. Parcels. 

Passed as free from pests 560 32,595 

Fumigated before releasing 25 no 

Burned 7 15 

Ordered returned 1 5 

Dipped in Bordeaux 1 2 

Dipped in Formalin 1 1 

Total examined 595 32,728 

The articles destroyed included fruit from the Orient ; orange 
trees in the mails from Japan badly infested with fungus and un- 
known leaf miner; maggoty turnips, and a staghorn fern from 
Australia alive with caterpillars and a huge colony of ants. What 
we have seen of the ant it did not look familiar and all stages 
were represented. A normal dose of hydrocyanic acid gas failed 
to kill those of them that were hidden in the folds of the plant, 
and, to avoid a risk, it was burned. 

Our usual reasons induced the fumigation of various plants 
with the following notable examples : 

The "Concord" brought 21,000 cocoanuts from Fanning Is- 
land. Upon examination these were found clean and, as we were 
assured besides that every one of the nuts spent about 48 hours in 
the sea before being loaded, they were passed. In course of their 
unloading, however, some cocoanuts were observed that had still 
retained green color and upon close inspection were found inhabit- 
ed by a species of "snow" scale (Hemichionaspis minor). These, 
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of which there were about 80, were segregated at our request and 
fumigated. 

Three boxes of sweet corn were found badly infested with our 
corn leaf-hopper. We were informed that it was returned from 
San Francisco because of these insects. We fumigated them be- 
fore releasing. 

One lot of seed coffee came from the Dutch East Indies. There 
is a most destructive coffee leaf disease (Hemilaea vastatrix) 
prevalent in that section of the world. Not many years ago it 
has laid waste the coffee fields of Ceylon and other islands in the 
East Indies. By way of precaution therefore we secured the con- 
sent and cooperation of the importer to annihilate all possible 
contamination by immersing in the standard solution of formalin, 
consisting of one pint 40 per cent. (Commercial) formalin in 15 
gallons of water for an hour. It may be well to state in this con- 
nection that we will always be glad either to treat or prescribe 
treatment of seeds when necessary, at the owner's request. 

Aphis or plant lice on roses and carnations was another com- 
mon cause for fumigation. 

Nurserymen on the Mainland were observed to remove the soil 
from the roots of some shipments of plants and not others, from 
which we infer that they do so at the request of importers, not all 
of whom seem as yet informed of our strict ruling against soil. 
The great variety of possible pests inhabiting soil leaves us no 
discretion in the matter. 

HILO INSPECTION. 

Upon his work in Hilo during the month of April Bro. Matthias 
writes as follows: 

"Eleven foreign vessels came to anchor in Hilo Bay. Had in- 
spection work on board of two of them, eight on the wharves and 
nine at the postofrice. 

"One ship came in ballast consisting of soil and rock, which 
was dumped into the sea. 

"There were 90 lots and 1,479 parcels. 

"Seventy-five sacks of potatoes underwent the cleaning process 
before being admitted. 

"Several hundred plants of various descriptions were fumi- 
gated, adhering soil and wrappings were consigned to the deep. 

"Two cases of small grasses being badly infested with slugs, 
went the same way. 

"One parcel of gladiola bulbs was infested with aphis, presum- 
ably the species mentioned in 'Journal of Economic Entomology" 
of 1968, page 230. The bulbs being of fancy varieties were care- 
fully cleaned and treated with cyanide before being passed. This 
is the second time I came across this insect on gladiola bulbs." 



208 
LOCAL INSPECTION. 

At the request of the owner, a Monterey cypress hedge was 
examined and found badly infested with the Australian beetle 
roach (Eleutheroda dytiscoides) . This is a very common pest 
and especially so on Monterey cypress. Chickens are vey fond 
of the roach and, if trained to follow the attendant, they will pick 
up all the roaches shaken off the trees, and the pest may thus be 
kept in check. Single plants or where they are not too crowded 
in a hedge may be sprayed with an arsenical, like Parns green 
(lead arsenate, being white, would not do), provided the sprayed 
plants are beyond reach of live stock or poultry. 

An idea that has repeatedly come up during such visits and 
which has finally crystalized in the entomologist's mind is the 
great need in Honolulu of a reliable, trained expert horticulturist 
capable of carrying into effect various instructions given by the 
entomolgist. Moreover, in nine cases out of ten the difficulty is of 
a horticultural character. Improper irrigation, wretched or nc 
trimming, amateurish landscaping are examples. Finally, the 
preparation and application of an insecticide or fungicide requires 
intelligence the garden owner can almost never spare and his yard 
boy does not possess. An expert as here suggested must be well 
paid, but employed only for the actual time his services are re- 
quired would not be a burden to his employer and his work 
would render gardening of any kind a joyful task. Such an in- 
dividual, on the other hand, should find little difficulty in finding 
continuous employment.. In order to prevent the possibility of 
duplicity such persons should be required to show references from 
local horticulturists and entomologists. 

A lot of cocoanut bunches for the Alaska- Yukon Exposition 
were inspected and having been found infested with live scale 
bugs were fumigated. 

IMPORTATION OF FIG INSECT. 

This spring we resumed our effort to introduce this insect into 
the Territory in order to make Smyrna fig culture possible. Two 
consignments were received by courtesy of the Fancher Creek Nur- 
series of Fresno, California, during the month and with the kin<> 
cooperation of Hon. S. M. Damon located in Moanalua. The 
first lot came on ice and consisted of apparently insufficiently 
advanced stages. There being no evidence of results another lo*- 
was cabled for and the mails brought it on the 23rd. This came 
in excellent condition. For the first time we received the insects 
alive issuing from the figs. It is yet too soon to say whether they 
infested our growing figs, but all opportunity was given the in- 
sects to do so. 
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MISCELLANEOUS. 

After consultation and with the consent and approval of the 
President, Mr. Robert Miller, recommended by Mr. Rath, was 
engaged temporarily to assist in the work of inspection. Pend- 
ing the appointment of an Assistant Entomologist, Mr. Kuhns is 
retained in the laboratory looking after the collections and work 
of insect breeding. 

Respectfully submitted, 

Jacob Kotinsky, 
Superintendent of Entomology. 



DEPARTURE OF LOCAL ENTOMOLOGIST 



Mr. D. L. Van Dine has recently left Hawaii to accept a posi- 
tion in the Bureau of Entomology at Washington. His special 
work will be on insects affecting sugar cane and rice in the South- 
ern States. Mr. Van Dine's entomological work in Hawaii has 
well qualified him for his new field of research and we look to 
see him continue the excellent work for which he has been con- 
spicuous in Hawaii. 



A CORD OF WOOD. 



The standard measurement for fire-wood is the cord, a quantity, 
it is well known, containing 128 cubic feet. A pile of wood 
eight feet long, four feet high and four feet wide contains the 
requisite quantity. Although a cord of wood may fulfil the legal 
requirements, the measure is of uncertain quantity, dependent 
upon whether the sticks are long or short, stright or crooked, 
round or split. 

A cord of four foot hardwood usually contains about 83 cubic 
feet of solid wood. A cord of one foot pieces contains about 85 
cubic feet. Soft woods contain from 90 to 96 cubic feet per cord. 
Thus the purchaser receives on an average about two-thirds of a 
cord of real wood and one-third of a cord of spaces. 

The bulk of wood decreases materially as seasoning advances. 
A cord of green wood is reduced by about fourteen per cent, in 
drying. The purchaser will therefore practice the greatest econo- 
my by buying straight, smooth, well-seasoned sticks cut into 
lengths of not more than two feet. 

Beyond this, it should be remembered that cords of long sticks 
are pretty sure to contain more empty space than cords of short 
pieces, and also split wood does not lie so compactly as round 
pieces. The finer the wood is split, the more it makes and dealers 
get back the cost of labor in increased bulk. 
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COTTON IN HAWAII, 



There has recently been published by the Hawaii Agricultural 
Experiment Station a press bulletin of especial interest, entitled 
"A Preliminary Report on Cotton Experiments. " Following its 
recent successful investigation on the tobacco and rice indus- 
tries, the Station, upon the centering of interest in the possibility 
of cotton growing, commenced a series of experiments relating to 
cultural methods of this crop. 

Nine varieties or strains, representing three distinct classes, 
have been tested for yield, quality of lint, habits of growth and 
methods of culture. Considerable attention has also been given 
to the selection of superior individual specimens, with a view to 
securing desirable mother plants from which to breed pure strains. 
It is believed that a method of propagation has been devised 
whereby the qualities of an individual plant may be perpetuated. 
Owing to the tendency of cotton to cross-fertilize, plants propa- 
gated by seed show more or less variability and any scheme which 
will tend to establish a uniform strain should prove a distinct aid 
in cotton breeding. 

A systematic pruning experiment was begun as soon as the first 
crop was harvested, the general culture project including the test 
of varieties as a perennial crop. In addition to the experiments 
conducted on the Station grounds, which are reported in full in 
the bulletin, several cooperative experiments were conducted in 
different parts of Oahu, the results of which are only briefly re- 
corded. Beginning with the present year, two carefully planned 
experiments on a large scale were undertaken with private grow- 
ers cooperatively, the Station supplying the seed, fertilizers and 
supervision. 

That much local interest is being taken in cotton culture is at- 
tested by the application for seed and information, which has 
taxed the Station to the utmost. Seed has been distributed to 
about fifty applicants, representing many sections throughout the- 
islands. Altogether, seed sufficient to plant about 200 acres has 
been distributed within the last twelve months and it is safe to 
say that at least 100 acres are planted to cotton at this time. 
While definite conclusions cannot be drawn from a single set of 
experiments, the data contained in the bulletin indicate some of 
the possibilities of cotton growing in Hawaii. 

The experiments have been conducted by Mr. F. G. Krauss, 
Expert in Agriculture, and an account of the results obtained is 
contained in Press Bulletin No. 24, which can be procured from 
the Experiment Station. 



211 

IMPORTANT AGRICULTURAL MEETINGS. 



The next annual meeting of the American Association of Farm- 
ers' Institute Workers will be held at Portland, Oregon, August 
1 6 and 17, 1909. At the same place and beginning August 18 
will be held the annual meeting of the Association of American 
Agricultural Colleges and Experiment Stations. 

This is the first time that the Association of Farmers' Institute 
Workers has met upon the Pacific coast, and it is desired that as 
many will attend as possible in order that the work of the farmers' 
institutes in the various States and Provinces may be fully rep- 
resented. 



NEW FARMERS' BULLETINS. 



Experiment Station Work, L. Compiled from the Publications 
of the Agricultural Experiment Stations. Pp. 32, figs. 14. 
(Farmers' Bulletin 353.) Contents: Commercial clover seed — . 
Dodder in alfalfa seed — Growing potatoes under straw — Hens 
versus incubators — Preparing fowls for market — Preservation of 
eggs — The mound-building prairie ant — Coagulation of milk in 
cheese making — Effect of alkali on cement structures — Silo con- 
struction — A cheap and efficient sterilizer — A cheap and efficient 
ice box — The power laundry for the farm. 

Onion Culture. By W. R. Beattie, Assistant Horticulturist, 
Bureau of Plant Industry. Pp. 36, figs. 20. (Farmers' Bulletin 
354.) This bulletin is published to supersede Farmers' Bulletin 
39 on the same subject and discusses some late methods of grow- 
ing onions, including a short treatise on the Bermuda onion in- 
dustry. 

A Successful Poultry and Dairy Farm. By W. J. Spillman. 
Pp. 40, figs. 7. (Farmers' Bulletin 355.) This Bulletin describes 
the methods of conducting an 80-acre dairy and poultry farm in 
western Washington and marketing the products. 

The Repair of Farm Equipment. By W. R. Beattie, Assistant 
Horticulturist, Bureau of Plant Industry. Pp. 32, figs. 23. 
(Farmers' Bulletin 347.) This Bulletin contains lists and illus- 
trations of the tools adapted to repair work on wood, iron, leather, 
etc., with suggestions for shop facilities and material required. 

Experiment Station Work, XLIX. Compiled from the Publi- 
cations of the Agricultural Experiment Stations. Pp. 32, figs. 3. 
(Farmers' Bulletin 342.) Contents: Conservation of soil re- 
sources — Potato breeding — Disc-harrowing alfalfa — The Mon- 
treal muskmelon — Storage of Hubbard squash — Fig culture in 
the South — Mushroom growing — Preserving wild mushrooms — 
Cooking beans and other vegetables — A model kitchen. 
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The Cultivation of Tobacco in Kentucky and Tennessee. By 
W. H. Scherffius, Collaborator, and H. Woosley and C. A. Mahan, 
special agents. Tobacco Investigations, Bureau of Plant Indus- 
try. Pp. 31, figs. 13. ( Farmers' Bulletin 343.) An account of 
the early history of the cultivation of tobacco in the United States, 
with statements of late and improved methods for the manage- 
ment of the plant bed, fertilizers, preparation of the soil, topping, 
combatting insect pests, selection of plants, harvesting, curing, 
grading and marketing. 

The Boll Weevil Problem, with Special Reference to Means of 
Reducing Damage. By W. D. Hunter, in Charge of Southern 
Field Crop Insect and Tick Investigations, Bureau of Entomol- 
ogy. Pp. 48, figs. 9. (Farmers' Bulletin 344.) This Bulletin 
is intended to supersede Farmers' Bulletin 216 on the same sub- 
ject, and contains a summary of the practical results recorded in 
the numerous publications of the department on this subject, to- 
gether with a statement of the results of more recent investiga- 
tions. 



IRRIGATION PUBLICATIONS. 



Having recently received inquiries as to where information 
might be secured relative to the irrigation of small areas, the fol- 
lowing publications are recommended as giving much valuable 
data: 

"The Use of Small Water Supplies for Irrigation." By Samuel 
Fortier, Chief of Irrigation Investigations. 

This article discusses the possibilities of securing water supplies 
from springs, wells, and stored storm waters, and gives the results 
of the use of such supplies in typical instances. The methods of 
developing springs, and building small reservoirs are described, 
and the installation and operation of small pumping plants are dis- 
cussed. This article appeared in the Yearbook of the U. S. De- 
partment of Agriculture for 1907, but it has also been printed 
separately. 

"Losses of Irrigation Water and Their Prevention." By R. P. 
Teele. 

The irrigation investigations carried on by the Office of Ex- 
periment Stations for the last ten years have had for their primary 
object the securing of the best use of the available water supply. 
The measurements made have shown large losses of water by 
seepage from canals, by evaporation from fields, by percolation 
beyond the reach of plant roots, and by wasteful use. This article 
brings together the results of all the measurements of losses 
made, and describes the measures used to prevent them. It is 
largely a compilation from previous reports, and brings all this 
matter together in a single article. It first appeared in the An- 
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nual Report of the Office of Experiment Stations for 19x^7, but 
is now available as a Reprint. 

In addition to the above, the following bulletins issued by the 
Office of Experiment Stations are suggested as being of use: 

Bulletin No. 201. "Cost of Pumping from Wells for the Irri- 
gation of Rice in Louisiana and Arkansas." By W. B. Gregory, 
Professor of Experimental Engineering, Tulane University of 
Louisiana. Pp. 39. 

Bulletin No. 203. "The Distribution of Water in the Soil in 
Furrow Irrigation." By R. H. Lougbridge, Ph. D., of the Uni- 
versity of California. 

Bulletin No. 205. "Irrigation in Wyoming." By C. T. John- 
ston, State Engineer. 

All the publications referred to above are obtainable from the 
Office of Experiment Stations, U. S. Department of Agriculture. 



HAWAIIAN BEE KEEPING. 



The visit of Dr. E. F. Phillips to the Hawaiian Islands last 
year was an event of great importance to the local honey industry. 
Upon his return to Washington Dr. Phillips embodied an account 
of his observations in a paper which has recently been issued 
entitled "A Brief Survey of Hawaiian Bee Keeping." The pub- 
lication is an extremely interesting one, containing many typical 
illustrations and will no doubt be of great value to our local 
apiarists. 

The pages devoted to "Bee Rights" and to "Sources of Honey" 
are particularly instructive and the concluding chapter on the 
nature of diseases and the means of preventing their introduction 
to Hawaii should be closely studied. 

The article in question is Bulletin No. 75, Part V, of the Bureau 
of Entomolgy, and may be obtained from the U. S, Department 
of Agriculture, Washington, D. C. 



A factory has been opened at Kalaoa, Hawaii, by W. Conradt, 
for the manufacture of Hawaiian starch. The manioca for this 
purpose is grown in the neighborhood and it is intended to market 
the product in one pound packages to retail at ten cents each. It 
is said that Hawaiian starch "pia" is of much greater value for 
laundry purposes than other varieties. 
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TERRITORY OF HAWAII 

BOARD OF COMMISSIONERS OF AGRICULTURE AND 
FORESTRY. 

NOTICE OF APPOINTMENT OF HONORARY ENTOMOLOGICAL 
INSPECTORS AT HANA AND LAHAINA, MAUI. 

Notice is hereby given that we have appointed the following gentlemen 
?s Honorary Entomological Inspectors for the districts and ports indi- 
cated, to wit: 

W. B. DEAS, M.D., 
for the district of Hana, and especially the port of Hana; and 

WM. ROBB, ESQ., 

for the district of Lahaina, and especially the port of Kaanapali, County 
of Maui. 

All persons are requested to respect their authority. 

MARSTON CAMPBELL, 
President and Executive Officer. 
Honolulu, Hawaii, April 28, 1909. 



NEW LAWS RELATING TO AGRICULTURE AND FORESTRY. 

ACT 87. 

AN ACT 

To Provide For the Conservation and Development of the Natural 
Resources of the Territory, Being Supplementary to Act 33 of 
the Laws of 1909. 

Be it Enacted by the Legislature of the Territory of Hawaii: 

Section i. All expenditures by the Territory on account of the Board 
of Agriculture and Forestry, Aid to Hawaii Experiment Station and 
Hydrographic Survey, shall be made out of the one-fourth of the special 
fund provided by Act 33 of the Session Laws of 1909; provided, however, 
that until a sufficient amount of said one-fourth is available, such sums as 
may be necessary may, with the approval of the Governor, be expended 
from the general revenues for the said purposes at not exceeding the fol- 
lowing rates per month: 

board of agriculture and forestry. 

General : 

Clerks and Stenographers (2 at $100 each) $ 200.00 

Employees and Laborers 90.00 

Expenses, all divisions 1,250.00 

Division of Forestry: 

Superintendent 250.00 

Assistants, Laborers, etc 385.00 

Division of Entomology: 

Superintendent 250.00 

Assistant, Inspectors, Employees, etc 470.00 
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Division of Animal Industry: 

Superintendent 250.00 

Assistants, Employees, etc 280.00 

Aid to Hawaii Experiment Station 416.70 

Hydrographic Survey 416.70 

All sums so expended out of the general revenues shall be restored 
thereto out of the one-fourth of said special fund, as soon as may be. 
Section 2. This Act shall take effect on the first day of July, 1909. 
Approved this 17th day of April, A. D. 1909. 

WALTER F. FREAR, 
Governor_of the Territory of Hawaii. 

ACT 114. 

AN ACT 

To Amknd Section 390B of the Revised Laws as Enacted by Act 82 

of the Session Laws of 1905. 
Be it Enacted by the Legislature of the Territory of Hawaii: 

Section i. Section 390B of the Revised Laws as enacted by Act 82 of 
the Session Laws of 1005, is hereby amended to read as follows : 

"Section 390B. Said Board of Agriculture and Forestry shall have 
power and authority to make rules and regulations, and to amend the same 
from time to time in its discretion, subject to the approval of the Governor, 
for and concerning the inspection, quarantine, disinfection or destruction, 
either upon introduction into the Territory, or at any time or place within 
the Territory, of animals and the premises and effects used in connection 
with such animals. Included therein may be rules and regulations gov- 
erning the transportation of animals between the different islands of the 
Territory and along the highways thereof, and also such rules and regu- 
lations as may be approved by the Governor requiring the owners and 
masters of any boat or vessel engaged in inter-island transportation of live 
stock, and the managers and agents of railway companies carrying live 
stock within the Territory, to make reports of the number and class of live 
stock carried, names of owners and consignees, the places to and from 
which such live stock is shipped, the manner of handling such live stock, 
the number of deaths or injuries to live stock occurring in transit or 
while being loaded or unloaded, with the causes of such deaths or injuries 
and all other matters which may be deemed necessary by the Board for a 
full and complete record of such shipping and handling of live stock. 
And also to prohibit the importation into the Territory from any foreign 
country, or other parts of the United States, or from one island within 
the Territory to another island therein, or to one locality from another 
locality on the same island, of animals known to be infected with a con- 
tagious, infectous or communicable disease or known to have been exposed 
to any such disease." 

Section 2. This Act shall take effect upon its approval. 

Approved this 26th day of April, *A. D. 1909. 

WALTER F. FREAR, 
Governor of the Territory of Hawaii. 

ACT 127. 

AN ACT 

Relating to the College of Agriculture and Mechanic Arts, Amending 

Section 3 of Act 24 of the Laws of 1907. 
Be it Enacted by the Legislature of the Territory of Hawaii: 

Section i. Section 3 of Act 24 of the Laws of 1907 is hereby amended 
to read as follows : 
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"Section 3. A board of regents shall have the general management 
and control of the affairs of the college. They shall have power to appoint 
a treasurer and such other officers as they deem necessary and to require 
them to give bonds in such amounts as they may prescribe and in the 
form prescribed by law for bonds of public officers. They shall have power 
to purchase or otherwise acquire lands, buildings, appliances and other 
property for the purposes of the college, and expend such sums of money 
as may be from time to time placed at the disposal of the college from 
whatever source. The grants of moneys and the purposes of said grants 
authorized by the Act of Congress, approved August 30, 1890, for the more 
complete endowment and maintenance of colleges for the benefit of agri- 
culture and the mechanic arts and by any other Acts of Congress for simi- 
lar purposes, are hereby assented to. All lands, buildings, appliances and 
other property so purchased or acquired shall be and remain the property 
of the Territory of Hawaii to be used in perpetuity for the benefit of the 
college." 

Section 2. This Act shall take effect upon its approval. 

Approved this 27th day of April, A. D. 1909. 

WALTER F. FREAR, 
Governor of the Territory of Hawaii. 



ACT 138. 

AN ACT 



To Amend Chapter 35 of the Revised Laws Relating to Diseases of 
Animals by Amending Section 447 of the Revised Laws and by 
Adding a New Section Thereto to be Known as Section 447A. 

Be it Enacted by the Legislature of the Territory of Hawaii: 

Section i. Section 447 of the Revised Laws is hereby amended to read 
us follows 

"Section 447. Reporting disease, penalty. Any person knowing of 
having reason to believe that any animal on or about his own premises 
or the premises of another is affected with glanders, farcy or any infec- 
tious or contagious disease who shall fail to report same forthwith to a 
territorial veterinarian, shall be guilty of a misdemeanor and upon con- 
viction shall be fined not less than five nor more than one hundred dollars." 

Section 2. A new section is hereby added to Chapter 35 of the Re- 
vised Laws, to be known as Section 447A and to read as follows : 

"Section 447A. The purchaser of any horse, mule or ass which shall 
develop symptoms of glanders or farcy within two weeks from the date 
of purchase may recover the full amount of the purchase price from the 
vendor of such animal, together with such reasonable damages as the pur- 
chaser may have suffered; provided, however, that this section shall not 
apply in case the vendor, at the time of sale shall obtain from any licensed 
or territorial veterinarian a certificate that such animal is free from such 
diseases, and such territorial veterinarian shall make no charge for said 
certificate." 

Section 3. This Act shall take effect upon its approval. 

Approved this 28th day of April, A. D. 1909. 

WALTER F. FREAR, 
Governor of the Territory of Hawaii. 



60 YEARS' 
EXPERIENCE 




Trade Marks 
Designs 
Copyrights Ac. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
-invention is probably patentable. Communica- 
tions strictly confidential. HANDBOOK on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without c harg e, in the 

Scientific .American. 

A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year ; four months, $L Sold by all newsdealers. 

MUNN &Co. 36,BfM *«» New York 

Branch Office. 625 F St., Washington, D. C. , 



Garden and Farm Tools 

and Implements 

To do good farming you must have up to date tools 
to work with. We carry a most complete line of every- 
thing needed by the small or large farmer, from the 
smallest hand trowel to the largest cane plow. We 
also have a good assortment of Hand, Bucket or Barrel 
Sprayers. Our assortment of Hoes, Shovels, Spades, 
Mattocks, Rakes, Garden Shears, Lawn Mowers, Garden 
Hose, and other things that are needed daily about the 
farm or garden, is most complete and our stock large. 



E. O. HALL & SON, LTD. 



Office: Brewer Building, Queen St. 
Works Iwilei, 



Telephone 430. 
Telephone 271 



t life Mi k, L 

HONOLULU, HAWAII. 
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MANUFACTURER AND DEAL IN ALL KINDS OF 

Fertilizer and Fertilizer Ingredients 

INCLUDING: 

Bone Meal, Sulfate Ammonia, 

Nitrate Soda, Sulfate Potash, 

Double-Superphosphate, Dissolved Guano, 

Ground Limestone, etc., etc. 



BOARD OF DIRECTORS : 

Ohas. M. Cooke, President, E, F. Bishop, Treasurer, 

E. D. Tenney, Vice-President, J. Waterhouse, Secretary, 

Geo. H. Robertson, Auditor, 

W. M. Alexander 

C, H, Atherton, 

E. F. Bishop, Managing Director, 

Norman Watins, General Superintendent 



The products of this company are equal in every respect to 
any fertilizers sold in any market. In none of the conditions are 
they ranked by those manufactured elsewhere. 

We will be pleased to furnish analysis of the soil of any local- 
ity in the Territory and make special fertilizers for different soil 
products arranging the composition to suit conditions. 



Prices and Terms on Application. 



Board of Agriculture and Forestry* 

PUBLICATIONS FOR DISTRIBUTION. 

Any one or all of the publications listed below (except those marked 

* ) will be sent to residents of this Territory, free, upon application to 
Mailing Clerk, P. O. Box 331, Honolulu. 

BOARD. 

Eeport of the Commissioner of Agriculture and Forestry for 1900; 66 pp. 
Report of the Commissioner of Agriculture and Forestry for 1902; 88 pp. 

* First Report of the Board of Commissioners of Agriculture and Forestry, fro* 

July 1, 1903, to December 31, 1904; 170 pp. 
Second Report of the Board of Commissioners of Agriculture and Forestry, for tht 

year ending December 31, 1905; 240 pp.; 8 plates; 10 text figures. 
Third Report of the Board of Commissioners of Agriculture and Forestry, for tht 

year ending December 31, 1906; 212 pp.; 3 plates; 4 maps; 7 text figures. 
Fourth Report of the Board of Commissioners of Agriculture and Forestry, for 

the calendar year ending December 31, 1907; 202 pp.; 7 plates. 
Fifth Report of the Board of Commissioners of Agriculture and Forestry, foiS 

the calendar year ending December 31, 1908; 218 pp.; 34 plates. 
"Notice to Importers," by H. B. Cooper; 4 p.; 1903. 
"Digest of the Statutes Relating to Importation, Soils, Flants, Fruits, Vegetable^ 

etc., into the Territory of Hawaii." General Circular No. 1; 6 pp. 
* 'Important Notice to Ship Owners, Fruit Importers and Others. Rules and 

Regulations Prohibiting the Introduction of Certain Fests and Animals intt 

the Territory of Hawaii." General Circular No. 2; 3 pp.; 1904. 
"Law and Regulations, Importation and Inspection of Honey Bees and Honey." 

General Circular No. 3; 7 pp.; 1908. 

"The Hawaiian Forester and Agriculturist," a monthly magazine. Vols. I 
to V; 1904-1908. To bo obtained from the Hawaiian Gazette Co., Honolulu. 
Price $1 a year. 

DIVISION ON ENTOMOLOGY. 

"The Leaf -Hopper of the Sugar-Cane," by R. C. L. Perkins. Bulletin No. 1; 

38 pp.; 1903. 
** "A Catalogue of the Hemipterous Family Aleyrodidae," by G. W. Kirkaldy, and 

"Aleyrodidae of Hawaii and Fiji with Descriptions of New Species," by Jacob 

Kotinsky. Bulletin No. 2; 102 pp.; 1 plate; 1907. 

♦ "On Some Diseases of Cane Specially Considered in Relation to the Leaf -Hopper 

Pest and to the Stripping of Cane," by R. C. L. Perkins. Press BulletU 

No. 1; 4 pp.; 1904. 
"A Circular of Information," by Jacob Kotinsky. Circular No. 1; 8 pp.; 1905. 
"The Japanese Beetle Fungus," by Jacob Kotinsky and B. M. Newell. Circular 

No. 2; 4 pp., cut; 1905. 
Report of the Division of Entomology, for the year ending December 31, 1905 t 

Reprint from Second Report of the Board; 68 pp.; 3 plates; 10 text figures. 
Report of the Division of Entomology, for the year ending December 31, 1906. 

Reprint from Third Report of the Board; 25 pp.; 7 text figures. 
Report of the Division of Entomology, for the year ending December 31, 1907. 

Reprint from Fourth Report of the Board; 18 pp.; 1 plate. 
Report of the Division of Entomology, for the year ending December 31, 1908. 

Reprint from Fifth Report of the Board; 26 pp.; 2 plates. 

DIVISION OF FORESTRY. 

• "Forest and Ornamental Tree Seed for Sale at Government Nursery." Pretf 

Bulletin No. 1; 3 pp.; 1905. 

"Suggestions in Regard to the Arbor Day Tree Planting Contest." Press Bulletia 
No. 2; 7 pp.; 1905. 

"An Offer of Practical Assistance to Tree Planters." Circular No. 1; 6 pp.; 190S. 

"Revised List of Forest and Ornamental Tree Seed for Sale at the Government 
Nursery." Press Bulletin No. 3; 4 pp.; 1906. 

"Instructions for Propagating and Planting Forest Trees." Press Bulletin No. 
4; 4 pp.; 1906. 

Report of the Division of Forestry, for the year ending December 31, 1905. Re- 
print from Second Report of the Board; 77 pp.; 5 plates. 

Report of the Division of Forestry, for the year ending December 31, 1906.. Re- 
print from Third Report of the Board; 123 pp.; 4 maps. 

Report of the Division of Forestry, for the year ending December 31, 1907. 
Reprint from Fourth Report of the Board; 70 pp. 

Report of the Division of Forestry, for the year ending December 31, 1908. 
Reprint from Fifth Report of the Board; 85 pp. 
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** This Bulletin will be sent only to persons interested in the subject. 
* Out of Print. 



Board of Agriculture and Forestry* 

PUBLICATIONS FOR DKTRBUTION-Continued- 

DIVISION OF ANIMAL INDUSTRY. 

* ''Inspection of Imported Live Stock." Eule 1; 1 p.; 1905. 

* "Inspection and Testing of Imported Live Stock for Glanders and Tuberculosis." 

Rule 2; 1 p.; 1905. 
"Concerning Glandered Horse Stock in the Territory." Eule 3; 1 p.; 1905. 

* "To Amend Rule 1, Inspection of Imported Live Stock." Rule 4; 1 p.; 1907. 
"Rules and Regulations, Inspection and Testing of Live Stock." Rules 1 to 7; 

10 pp.; 1908. 
"Quarantine of Horse Stock from California." Rule 8; 1 p.; 1908. 
Report of the Division of Animal Industry, for the year ending December 31* 

1905. Reprint from Second Report of the Board; 62 pp. 
Report of the Division of Animal Industry, for the year ending December 31, 1906. 

Reprint from Third Report of the Board; 41 pp.; 3 plates. 
Report of the Division of Animal Industry, for the year ending December 31, 1907. 

Reprint from Fourth Report of the Board; 104 pp.; 6 plates. 
Report of the Division of Animal Industry, for the year ending December 31, 1908. 

Reprint from Fifth Report of the Board; 44 pp. 



DIVISION OF FORESTRY. 

FOREST AND ORNAMENTAL TREE SEED AND SEEDLINGS FOR 
SALE AT THE GOVERNMENT NURSERY. 

The Division of Forestry keeps constantly on hand at the Govern- 
ment Nursery, seed and seedlings of the important native and introduced 
trees. These are sold at prices just covering the cost of collection or 
growing. 

The list includes both forest and ornamental trees, such as Silk Oak, 
Koa, various species of Eucalyptus, Golden and Pink Showers, Pride of 
India, Poinciana, Albizzia, etc. The price of the seed varies from 10 
to 50 cents per ounce. The seedlings may be had for 2 1 / £ cents each, 
except a few kinds which are 5 cents. Seed of the various palms is also 
for sale; the price per 100 varying from $1.00 to $2.50. All seed is tested 
before being sent out, which insures its being good. 

All communications in regard to seed or trees should be addressed to 
David Haughs, Forest Nurseryman, Box 331, Honolulu, Hawaii. 

RALPH S. HOSMER, 
Superintendent of Forestry. 

DIVISION OF ENTOMOLOGY. 

To give information about insects free of charge is one of the duties 
of this Division and Hawaiian readers are hereby invited to make in- 
quiry in person and by mail. In order to be able to advise intelligently 
or send the right kind of useful insects for relief we like and sometimes 
it is indispensable for us to see the insect suspected or caught in the act, 
also specimens of the injury. In a tin with a hole or two, or a wooden 
box specimens may be mailed at 3rd class rates. When specimens are 
not accompanied by letter always write your name and address in the 
upper left-hand corner of the package. Address all communications 
SUPERINTENDENT DIVISION OF ENTOMOLOGY, P. O. BOX 331, 
HONOLULU, HAWAII. 

JACOB KOTINSKY, 

Superintendent. 



♦Out of Print. 



